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(54) MOTOR AND MOTOR-DRIVEN POWER STEERING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a motor, capable of reducing oscillations of a 
brush which comes into contact with a commutator, without bringing the brush into full 
contact with the commutator, and a motor-driven power steering device therewith. 
SOLUTION: Contact surface sections 4a, 4a which come into contact with the 
commutator 24 are formed at an end surface opposing to the commutator 24. A brush 
4, having a non-contact surface section 4b between the contact surface sections 4a, 
4a, is brought into multi-surface contact with the commutator 24. thus stabilizing 
contacting between the brush 4 and the commutator 24. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. tn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The motor characterized by having the brush which has two or more contact surface sections on said whole surface, and has 
a non-contact surface part between the two contact surface sections in the motor which equips the whole surface with the brush 
which has the contact surface section in contact with a commutator, and the non-contact surface part which does not contact said 
commutator. 

[Claim 2] Said non-contact surface part is a motor according to claim 1 characterized by having the brush which is a V groove. 

[Claim 3] Electric power-steering equipment characterized by having a motor according to claim 1 or 2 and the transfer device in which 

rotation of this motor is transmitted to a steering shaft. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electric power-steering equipment equipped with a motor equipped with the function 

to reduce rocking of a brush, and this motor. 

[0002] 

[Description of the Prior Art] Conventional electric power-steering equipment has a steering shaft an input shaft and an output shaft 
are connected through a torsion bar spring, and this steering shaft is constituted. A steering wheel is connected with the input-shaft 
side of a steering shaft, and the guide device is connected with the output-shaft side. 

[0003] The torque sensor in which the steering torque added to an input shaft by rotating a steering wheel to an one direction is 
attached by the steering shaft detects electric power-steering equipment. Based on the detection result of this torque sensor, a motor 
control circuit controls the motor for steering assistance. It is constituted so that this motor may emit the turning effort according to 
the magnitude of this steering torque in the operation direction of steering torque, this turning effort may carry out energizing through 
a transfer device, it may be transmitted to an output shaft and the turning effort by which energizing was carried out in the hand of cut 
and this direction of a steering wheel may be transmitted to a guide device from this output shaft 

[0004] Drawing 10 is the sectional view of the shaft orientations of the conventional motor, and the expanded sectional view of a brush 
part by which drawing 1 1 is used for this motor, and drawing 12 are the perspective views of this brush part. 

[0005] 20 in drawing is motor housing. This motor housing 20 has a cylinder-like-object-with-base mold blockaded by nothing, and the 
covering device 21 of approximate circle board type blockades the opening side. 

[0006] Into the motor housing 20, fitting immobilization of the stator 22 of a cylindrical shape is carried out, and the rotator 23 of a 
cylindrical shape is allotted pivotable in this stator 22. 

[0007] A rotator 23 is equipped with rotor-axis 23a, and equips the circumference of the shaft of this rotor-axis 23a with armature- 
winding 23b. The end section of rotor-axis 23a penetrates the core of a covering device 21, and is connected with the transfer device. 
[0008] It is a cylindrical shape, and the commutator 24 was attached outside rotor-axis 23a in same axle, it intervened, insulated the 
insulator of each other and is equipped with two or more commutator segments 24a and 24a and — which are connected to armature- 
winding 23b. 

[0009] The core box from which the whole surface serves as opening is fixed to the nothing and interior side of a motor of a covering 
device 21, and the brush holder 41 held the brush 40 which comes to use carbon in the interior of an opening side, and has held coiled 
spring 42 in the interior of a back side. The brush 40 is energized by the elasticity of coiled spring 42 towards the commutator 24. 
[0010] The brush 40 equips the end face with the taper side which comes to cut off the end section of the shaft orientations of this 
brush 40 aslant, and this taper side is non-contact surface part 40b. So that the end face except this non-contact surface part 40b 
may be contact surface section 40a in contact with the peripheral surface section of a commutator 24, this contact surface section 
40a may contact the peripheral surface section of shaft-orientations middle of a commutator 24 and non-contact surface part 40b may 
turn to the shaft orientations of a commutator 24 A brush 40 is projected from opening of a brush holder 41, a pressure welding is 
carried out to the peripheral surface section of a commutator 24, and, thereby, commutator segments 24a and 24a and — slide on it at 
a brush 40. Moreover, contact surface section 40a is the music concave surface which meets the peripheral surface section of a 
commutator 24. 

[001 1] Moreover, it connects with the motor control circuit which is not illustrated through the lead wire 43 connected to the lateral 
portion of this brush 40, and the brush 40 is connected to the power source which this motor control circuit does not illustrate. If the 
pressure welding of the brush 40 is carried out to the peripheral surface section of the rotating commutator 24, contact surface 
section 40a will be worn out, the overall length of this brush 40 will become short, but since a brush 40 is energized by the peripheral 
surface section of a commutator 24, the pressure welding of the new contact surface section 40a is carried out to the peripheral 
surface section of a commutator 24 by the elasticity of coiled spring 42, and contact to a commutator 24 and a brush 40 is maintained. 

[0012] Moreover, although the powder of the carbon of the worn-out brush 40 adheres to said peripheral surface section, the powder 
of this carbon serves as a resistor and a poor contact is started by wear of contact surface section 40a, since contact surface section 
40a increases area, the new peripheral surface section to which the powder of carbon has not adhered is contacted, and contact to a 
commutator 24 and a brush 40 is maintained, as it wears out. 
[0013] 

[Problem(s) to be Solved by the Invention] A brush 40 this contact surface section 40a until it is in contact with the peripheral surface 
section of a commutator 24 only in one aspect of contact surface section 40a and wear of a brush 40 advances However, since area is 
very small, When contacting contact surface section 40a in the peripheral surface section of a commutator 24, the angular moment 
arises to a brush 40 by using contact surface section 40a as the supporting point. At this time Since an opening existed between the 
brushes 40 currently slightly formed small from the inside distance dimension of a brush holder 41 and this brush holder 41, the posture 
of a brush 40 became unstable and there was a problem that a brush 40 rocked to the shaft orientations of a commutator 24 by using 
contact surface section 40a as the supporting point. 
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[0014] Moreover, although the brush 40 was dragged in the hand of cut according to the fractional force of contact surface section 40a 
and the peripheral surface section of a commutator 24 when a commutator 24 rotated, the rebound phenomenon when contacting a 
brush holder 41, the elasticity of coiled spring 42, the inverse rotation of a commutator 24, etc. pulled back, and there was also a 
prpblem of rocking to the hoop direction of a commutator 24. 

[0015] There was also a problem from which the motor housing 20, power-steering housing, etc. spread and echo with the rocking 
sound which the brush 40 to rock generated when a rocking sound occurred in contact with a brush holder 41, and it turns into a loud 
sound. 

[0016] Furthermore, when contact to a brush 40 and a commutator 24 became unstable with rocking of a brush 40, the energization 
current changed, the generating torque of a motor changed, and since rotation of a motor was controlled by changing generating 
torque, there was also a problem that an unnecessary vibration (control vibration) occurred. At this time, there was also a problem from 
which a control sound occurs, the motor housing 20, power-steering housing, etc. spread and echo with the generated control sound, 
and rt turns into a loud sound by this control vibration. 

[0017] As a brush by which contact to a commutator is stabilized, the brush which equips the end section only with the contact 
surface section can be considered. In this case, since there is no non-contact surface part, an edge surface part contacts the 
peripheral surface section of a commutator completely, and the posture of a brush is stabilized. 

[0018] However, when this brush is used, since the area of an edge surface part is larger than contact surface section 40a of the 
conventional brush 40, the frictional force produced between an edge surface part and the peripheral surface section of a commutator 
also becomes larger than the conventional brush 40. Moreover, when it wears out, and the powder of the carbon of the worn-out brush 
adheres on the surface of a commutator, it becomes a resistor and a poor contact is started, since a brush and a commutator are 
insulated electrically and the engine performance of a motor deteriorates, the above-mentioned brush is not practical. 
[0019] It aims at offering electric power-steering equipment equipped with the motor in which contact to a brush and a commutator is 
stabilized and there can be small a rocking sound and a control sound, and this motor by being made in order that this invention may 
solve this problem, having two or more contact surface sections, and using the brush which has a non-contact surface part between 
the two contact surface sections. 

[0020] Moreover, other purposes of this invention are by using a brush smaller than the case where the area of the contact surface 
section makes it contact completely to offer electric power-steering equipment equipped with the motor which frictional force 
produced between the peripheral surface sections of a commutator can be made small, and can reduce rocking of the brush by 
frictional force, and this motor. 

[0021] Moreover, since its contact surface section increases area as other purposes of this invention are worn out by using the brush 
whose non-contact surface part is a V groove, The peripheral surface section to which this resistor has not adhered even if it is the 
case where the powder of the worn-out brush adhered to the peripheral surface section of a commutator, and becomes a resistor can 
be contacted. It is in offering electric power-steering equipment equipped with the motor which can prevent that a brush and a 
commutator are insulated electrically and the engine performance deteriorates, and this motor. 
[0022] 

[The means for solving a technical problem and an effect of the invention] The motor concerning the 1st invention is characterized by 
having the brush which has two or more contact surface sections on said whole surface, and has a non-contact surface part between 
the two contact surface sections in the motor which equips the whole surface with the brush which has the contact surface section in 
contact with a commutator, and the non-contact surface part which does not contact said commutator. 

[0023] The motor concerning the 2nd invention is characterized by equipping said non-contact surface part with the brush which is a V 
groove. 

[0024] The electric power-steering equipment concerning the 3rd invention is characterized by having a motor according to claim 1 or 
2 and the transfer device in which rotation of this motor is transmitted to a steering shaft. 

[0025] By preparing two or more contact surface sections in a brush, and preparing a non-contact surface part between the two 
contact surface sections, if it is in the 1st invention and the 3rd invention Since it prevents the angular moment arising to a brush by 
using the contact surface section as the supporting point, contact to a commutator and a brush is stabilized and rocking of a brush can 
be reduced, when contacting the contact surface section to a commutator. It can reduce that a rocking sound and control vibration 
occur with this rocking, and that a control sound occurs by this control vibration in a list. 

[0026] Moreover, since the area of the contact surface section becomes smaller than the case where it is made to contact completely, 
by establishing a non-contact surface part in a brush, frictional force produced between the peripheral surface sections of a 
commutator can be made small, and rocking of the brush by frictional force can be reduced. Moreover, since the allophone generated 
with rocking can be reduced, it can reduce said whole power-steering equipment spreading and echoing with this allophone, and 
becoming a loud allophone. 

[0027] Since the contact surface section increases area as it wears out by using the brush whose non-contact surface part is a V 
groove if it is in the 2nd invention and the 3rd invention, It can prevent that can contact the peripheral surface section to which this 
resistor has not adhered even if it is the case where the powder of a brush adhered to the peripheral surface section of a commutator, 
and becomes a resistor, and said contact surface section, a brush and a commutator are insulated electrically, and the engine 
performance of a motor deteriorates. 

[0028] Moreover, it can prevent that the engine performance of power-steering equipment deteriorates by having the motor which 

prevented that a brush and a commutator were insulated electrically. 

[0029] 

[Embodiment of the Invention] Hereafter, this invention is explained in full detail based on the drawing in which the gestart of the 
operation is shown. 

Gestalt of operation 1. drawing 1 is the sectional view of the shaft orientations of the motor concerning the gestart 1 of operation of 
this invention, and the expanded sectional view of a brush part by which drawing 2 is used for this motor, and drawing 3 are the 
perspective views of this brush part. 

[0030] 20 in drawing is motor housing. This motor housing 20 has a cylinder-like-object-with-base mold blockaded by nothing, and the 
covering device 21 of approximate circle board type blockades the opening side, the motor housing 20 is connected with the power- 
steering housing 10 (refer to drawing 4 ) through this covering device 21 — having — the end section (output side edge) of rotor-axis 
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23a — the core of a covering device 21 — penetrating — warm one — it connects with 31. 

[0031] Into the motor housing 20, fitting immobilization of the stator 22 of a cylindrical shape is carried out, and the rotator 23 of a 
cylindrical shape is allotted pivotable in this stator 22. A rotator 23 is equipped with rotor-axis 23a, and equips the circumference of 
the shaft of this rotor-axis 23a with armature-winding 23b. It is a cylindrical shape, and the commutator 24 was attached outside 
rotor—axis 23a in same axle, rotated to this rotor-axis 23a and one, it intervened, insulated the insulator of each other and is equipped 
with two or more commutator segments 24a and 24a and — . These commutator segments 24a and 24a and — are connected to 
armature-winding 23b. 

[0032] The core box from which the whole surface serves as opening is fixed to the nothing and interior side of motor 2 of a covering 
device 21, and the brush holder 41 held the brush 4 which comes to use carbon in the interior of an opening side, and has held coiled 
spring 42 in the interior of a back side. The brush 4 is energized by the elasticity of coiled spring 42 towards the commutator 24. 
[0033] The brush 4 equips the center section of the end face with non-contact surface part 4b, and this non-contact surface part 4b 
is a V groove. So that said end faces except non-contact surface part 4b may be the contact surface sections 4a and 4a in contact 
with the peripheral surface section of a commutator 24, non-contact surface part 4b may be located in the hoop direction of a 
commutator 24 and the contact surface sections 4a and 4a may contact the peripheral surface section of a commutator 24 A brush 4 
is projected from opening of a brush holder 41, a pressure welding is carried out to the peripheral surface section of a commutator 24, 
and, thereby, commutator segments 24a and 24a and — slide on it at a brush 4. 

[0034] Moreover, the contact surface sections 4a and 4a are the music concave surfaces which meet the peripheral surface section of 
a commutator 24. Moreover, it connects with the motor control circuit which is not illustrated through the lead wire 43 connected to 
the lateral portion of this brush 4, and said brush 4 is connected to the power source which this motor control circuit does not 
illustrate. 

[0035] If the pressure welding of the brush 4 is carried out to the peripheral surface section of said rotating commutator 24, the 
contact surface sections 4a and 4a will be worn out, the overall length of a brush 4 will become short, but since a brush 4 is energized 
by the peripheral surface section of a commutator 24, the pressure welding of the new contact surface sections 4a and 4a is carried 
out to the peripheral surface section of a commutator 24 by the elasticity of coiled spring 42, and contact to a commutator 24 and a 
brush 4 is maintained. 

[0036] Drawing 4 is drawing of longitudinal section of the electric power-steering equipment concerning the gestalt 1 of operation of 
this invention, and drawing 5 is the sectional view perpendicular to a steering shaft showing the configuration of the transfer device and 
motor part which are used for this electric power-steering equipment. 

[0037] One in drawing is a steering shaft an input shaft 12 and an output shaft 14 are connected through a torsion bar spring 13, and 
this steering shaft 1 is constituted. A steering wheel 1 1 is connected with the input-shaft 12 side of the steering shaft 1, and the guide 
device which is not illustrated to an output-shaft 14 side is connected. Moreover, the torque sensor 15 is attached in the steering 
shaft 1, and the motor control circuit which is not illustrated based on the detection result of this torque sensor 15 controls the 
turning effort of the motor 2 for steering assistance. 

[0038] A motor 2 is attached in the power-steering housing 10 which holds the transfer device 3 equipped with the steering shaft 1, a 
torque sensor 15, and warm 31 and a worm gear 32, and the edge of the end of rotor-axis 23a which is the output shaft of a motor 2 is 
connected with the shank of the end of the worm 31 arranged so that it may intersect perpendicularly with the axial center of an 
output shaft 14. In the center of the tooth part of warm 31, the tooth part of the worm gear 32 by which fitting immobilization is carried 
out has geared in the middle of an output shaft 14. 

[0039] The electric power-steering equipment explained in full detail above When a steering wheel 1 1 rotates to an one direction and 
steering torque is added to this steering wheel 1 1, A torque sensor 15 detects steering torque with the amount of relative 
displacements to the hand of cut of an input shaft 12 and an output shaft 14. Based on the detection result of a torque sensor 15, a 
motor 2 emits the turning effort according to the magnitude of this steering torque in the operation direction of steering torque. When 
the turning effort of a motor 2 is transmitted to a worm 31, a worm 31 rotates and a worm gear 32 rotates with rotation of a worm 31 It 
is constituted so that turning effort may carry out energizing, it may be transmitted to an output shaft 14 and the turning effort by 
which energizing was carried out in the hand of cut and this direction of a steering wheel 1 1 may be transmitted to a guide device from 
an output shaft 14. 

[0040] Since it is prevented by the brush 4 that the angular moment arises when the edge of the shaft orientations of the commutator 
24 of the end face of a brush 4 is equipped with the two contact surface sections 4a and 4a, respectively and the contact surface 
sections 4a and 4a contact the peripheral surface section of a commutator 24 at this time, contact to a commutator 24 and a brush 4 
is stabilized, and rocking of a brush 4 can be reduced. 

[0041] Moreover, since frictional force produced between the peripheral surface sections of a commutator 24 by preparing non-contact 
surface part 4b, and using the brush 4 smaller than the case where a touch area (gross area of the contact surface sections 4a and 4a) 
with a commutator 24 makes it contact completely can be made small, rocking of the brush 4 by frictional force can be reduced. 
[0042] Thus, by reducing rocking of a brush 4, it can reduce that a rocking sound occurs with this rocking and that contact to a 
commutator 24 and a brush 4 becomes unstable, and control vibration occurs, and that a control sound occurs by this control vibration 
in a list. 

[0043] Moreover, since its contact surface sections 4a and 4a increase area as a brush 4 is worn out, when non-contact surface part 
4b is a V groove, It can prevent that can contact the peripheral surface section to which this resistor has not adhered even if it is the 
case where the powder of this worn-out brush 4 adhered to the peripheral surface section of a commutator 24, and becomes a 
resistor, a brush 4 and a commutator 24 are insulated electrically, and the engine performance of a motor 2 deteriorates. 
[0044] Drawing 6 is a graph which shows fluctuation of the current of the motor concerning the gestalt 1 of operation of this invention, 
and the conventional motor. Among drawing, fluctuation of the current of the motor which (a) requires for the gestalt 1 of operation of 
this invention, and (b) show fluctuation of the current of the conventional motor, axes of abscissa are (ms) and time amount, and an 
axis of ordinate is the amount of fluctuation of a current (A/div.). 

[0045] The result of drawing 6 shows that fluctuation of the current of the motor concerning the gestalt 1 of operation of this invention 
is greatly reduced compared with fluctuation of the current of the conventional motor. Moreover, since a control sound also becomes 
small with reduction of the amount of fluctuation of a current, it also turns out that the control sound which the motor concerning the 
gestalt 1 of operation of this invention generates becomes small compared with the control sound which the conventional motor 
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generates. 

[0046] In addition, although the brush whose non-contact surface part is a V groove was used with the gestalt of above-mentioned 
operation, the brush which is the V character-like slot whose slant face of a non-contact surface part is a concave curved surface 
may be used. 

[0047] Gestalt of operation 2. drawing 7 is the sectional view of the shaft orientations of the motor 2 concerning the gestalt 2 of 
operation of this invention, and the expanded sectional view of a brush part by which drawing 8 is used for this motor 2, and drawing 9 
are the perspective views of this brush part 

[0048] The brush 5 equips juxtaposition with three non-contact surface parts 5b, 5b. and 5b at the end face, and each non-contact 
surface part 5b is a V groove. Said end face except these non-contact surface parts 5b, 5b, and 5b is the four contact surface 
sections 5a and 5a and — in contact with the peripheral surface section of a commutator 24, and the non-contact surface parts 5b, 
5b, and 5b exist between these contact surface sections 5a and 5a and — . 

[0049] Since it is prevented that the angular moment arises to a brush 5 by using these contact surface sections 5a and 5a and as 
the supporting point when the four contact surface sections 5a and 5a and — contact the peripheral surface section of a commutator 
24 when a brush 5 is used, It is further stabilized rather than the case where contact to this commutator 24 and a brush 5 uses a 
brush 4, and rocking of a brush 5 can be further reduced rather than the case where a brush 4 is used. 

[0050] The gearings which use for the transfer device of the gestalt 1 of operation or the electric power-steering equipment of 2 
explained above may be a worm and not only a worm gear but a hypoid pinion, and a hypoid wheel. Moreover, electromotive equipments 
other than electric power-steering equipment may be equipped with the motor of this invention. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the shaft orientations of the motor concerning the gestalt 1 of operation of this invention. 
[Drawing 2] It is the expanded sectional view of the brush part used for the motor concerning the gestalt 1 of operation of this 
invention. 

[Drawing 3] It is the perspective view of the brush part used for the motor concerning the gestalt 1 of operation of this invention. 
[Drawing 4] It is drawing of longitudinal section of the electric power-steering equipment concerning the gestalt 1 of operation of this 
invention. 

[Drawing 5] It is the sectional view perpendicular to a steering shaft showing the configuration of the transfer device and motor part 
which are used for the electric power-steering equipment concerning the gestalt 1 of operation of this invention. 

[Drawing 6] It is the graph' which shows fluctuation of the current of the motor concerning the gestalt 1 of operation of this invention, 
and the conventional motor. 

[Drawing 7] It is the sectional view of the shaft orientations of the motor concerning the gestalt 2 of operation of this invention. 
[Drawing 8] It is the expanded sectional view of the brush part used for the motor concerning the gestalt 2 of operation of this 
invention. 

[Drawing 9] It is the perspective view of the brush part used for the motor concerning the gestalt 2 of operation of this invention. 
[Drawing 10] It is the sectional view of the shaft orientations of the conventional motor. 
[Drawing 1 1] It is the expanded sectional view of the brush part used for the conventional motor. 
[Drawing 12] It is the perspective view of the brush part used for the conventional motor. 
[Description of Notations] 

1 Steering Shaft 

2 Motor 

23 Rotator 
23a Rotor axis 

24 Commutator 

24a Commutator segment 

3 Transfer Device 

4 Brush 

4a Contact surface section 
4b Non-contact surface part 

41 Brush Holder 

42 Coiled Spring 

5 Brush 

5a Contact surface section 
5b Non-contact surface part 



[Translation done.] 
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^2 4^wrft»snr^5 B 

[00 10]^r>40li, ft^S/4 0 ©tt^ffiJCD— 

tefl* »fw<iB#8BiiS4 0brftS. IfcttKtt 
HSP 4 0 b 4I»< «H«»*^2 4©ffln»tc»J|*r* 
JgfitffigP4 0at*l K»ttffiW4 0 a 2 4 

2 4<D*fc6FI$I«:ial<J:5, ^7i/4 0«^7^ 

#'4 l©HP»*656UbrB«*2 4©JWffiWK:E« 
3*1. t*UCcfc«3. KSfc^Jt2 4a. 2 4a, 
->4 OCCfBiWa. */c % «lttffiBB4 0aB, BSfE^-2 
4©JBM»*cia5J:5 3tcflliaBBr»a. 
[0011] *fc ^7'>4 0«, K^>^4 0<DffliJHB 

wccsai*stirc>*aMK4 3^/Mti^i^(,^-^ 

WinBHMc 3 ti . - * HOBBS^H^ b ft t > * 

4 © SffiSWeJEJS 3 ft 4 <t 4 SMffiSP 4 0a L X 

K^7^4 0 ft*#. n^j|/tffe4 2CD3« 

ttic i 0 , 75 *>4 0 ttKflfrF 2 4 <D/SIffiB|HCtt»3 ft 
£fctf>. »f/cftgMMg|J4 0 aasBfcfrF-2 4©«JBBSPCC 
IBS 3 ft* g^2 4<L^7t/4 0i<D*«3^«teti 

[0012] Sfc* ««ffig|54 0 a<Dmmc£ *) % BuffE 
J3ffifiBCCBIg**bfc:/5^4 0CD/7-*T><D»*s«* 

* , * - # > cd t0 ^ n m u x t > ft o ^ ft a t m m 

[0013] 

B«MfflgB4 o a (D-io^rsi» 2 4 (ommmcm 

ftitur 0 , IS«MSgP4 0 a ix4 0 OftftPji 
ff-r**rB*»Ccffi«*«/h3tifc* % }$flfflgP4 0 a 
*fiE»?-2 4©J»ffiWW:«ftl!3l±4»^ gS4S§P4 0 
a^3:^ibr^5V4 0^lpIK*-y>h^D > C 
CD<b*. ^->->^JUy4 1 <hiS^-7->*;l/^4 lCDWffi 
Tfffict Od^tC/hS < M?^tl^^7i/4 0 iCDPal 
«cS»36s#4E-j-4te*, 7? is 4 0<DSJ»#^S»cft 
0. ^5^4 0*««)ttffiaB4 0a%3tiSil/TB«T2 

[OOHlifc, B?X-7-2 4 3^[EllK'r4it % 
4 0 JPSMDM4 0 a £B«^ 2 4 (O JSBiSP i OJSJ§^ 

cc^^risKs^fPitcgigrrens^, y7^;^4 1 

CC^®U/ci*(DK*3ijI0. 3-fWti4 20!W, SI 

m*2 4om®w$ic£'oX5\*m2*is mm^2 4<o 
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[0 0 15] mm-t&^vi/A 0&-7vis*)\,$4 1 tc 
[0 0 16] Etc, :/^>4 0cr>}g8(i«:j:or^-7^4 

SW^a**^*^^^ 0. A»7-*?-TLJ 
•>^>^*tce»o, SBUt**«cS4&5|l!IH4* 

[0017] ii^4©g^m^^7^4 LT, 

[0018] ? is z mi, sterns, asffigp© 

ffia*sS£*<D^^V4 0<Djg&fe®SP4 0 a<fc»3Ml^ 20 

©aHCcff#Ur«!a#itt-3-C«)ttqFft*itac C/c4 
[0019] ^JBIBttW^SHBtWa-rS^iAtCttS 

<7-7f-7'J> ^SI^MT £ C t * m 
[0 02 0] * fc, *»?B<Oft<OBWtt % &ttffiS4>S 

[0 02 1 ] ^/c, ##693<Z>ffeG>BtfHt #J8ft*iHSIW 40 
m&tm&tt* L r c > ft c » JiHSP 4 Jg&iiT s c 4 #r 

[0 02 2] 
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[0 02 3] »2#9ifc:ff BUlB^^SABSSP 
[0 024] 03^tcfiS4SS&^ ,l 7-^f'T »J 

[0 02 5]IlPM^3»K^^ttt, 

h»j§s{jcc j: o r a c 4 £ ««r * 6 . 

[0 02 6] */c, ^5VtC^S!ttffl»*RW4C<tCC 
ct 0 % ^ffiS<0ffiS#£ffi«Jtt31*tol£<fc 9^3 < 

[0 0 2 7 ] SB2#fe?B2itf»3«B^C*- 3 r«, 

^ommmc ttm o x jsct 4 & -> tcmsx$> -jx^m 
[0028] */c, ^^istmm+t&mfa.wicmmz 

[0 02 9] 

^feo^ffl 1 . ant **"i<oni6<3[>j&!8 1 tci^a 

[0 03 0] ^^2 0(«-»n-)y>//-c*4., ft-* 
-^^•?^>^2 0ttWJE«fa*&L,. P3DiBJ?:BSRS 
ffJ<DMSP2 HC<fcoTB3S3nTt^ 0 U^gP2 1 ?r/r 
1/«-^a^^>^2 0(^7-Xf7 y 
>?10 (H4#M) 0C»^3n. BK7-N2 3 a©- 
SSP (tti^WSSP) «SSP2 lcD^SP^Siibr^^ 
-A3 i cciwgsnn^. 

[0 0 3 1 ] ^:-^^^^>^2 0rttC«RjSjff$<D@S 
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■7-2 2**«£HJ£S*iT*itK ttBS*2 2rt«CH«JB 
©1H£? : 2 3*«lHEDl^Ci3Sn"C^4. (SliT 2 3 
IsHk-T-W 2 3a £{fi* . ttlsl&T-N 23a (DttMl 9 fc« 
WHMt2 3b*flM.&. ■»H 1 2 4ttn«»r*0 , 
B1E?M2 3 a«cnMKi(Cj14K3tittBK-rN2 3 a t 
-#«:H<£U «»©S«H L Jt2 4a. 2 4a, -ftfc 

2 4 a. 2 4 a. -W*«^*«2 3 b tiT 

[0 03 2] :/^>*Jt/#4 Hi— WtfiWCMttji^X 10 
^§R2 lGD^~£2ft§MliJKSI£3ft 

4*iR§U SlffliJc0rtSBtcn^;l/tfta4 2£ifcSLT^ 

2 4^iaiwrw»3tiTt»*. 

b*«*T:fa»K WMKttffiSU bttV«T*S. 
Mffl3SP4 b*K<«rE«ffi»S5« : F2 4<DJSffifftcSM 
"T & JSJSffiBB 4a, 4 a T * 0 . ?H$MXff 4 b tfgSfc 
T-2 4 0JH#|q|K:fl]MU g^®SP4a. 4art*SSSH 1 20 
2 4©Hffi8Kc£tt-rSJ:5, ^t/4tt^^l/*^y 

4 l©BBP«3^6*ttllyTSE» j r-2 4©JBBa«CCJE»3 
ft, CftCtJ;^ SiSW2 4a, 2 4a. 

[0 03 4] £/t, SJttffiSP4 a , 4 a ti. 3S?jfc^2 4 

411 *^^S/4©ffli|BBS5tCig»5ftT^-&a»«|4 3 £ 

S98PI5JB #EI^ L&o ^ tc $ ft "C t > 4 
[0 03 5] :/^4 H EHE-r*WE»«-f 2 4<D£J 30 
fflSMOHgS ft JSttESIUa. 4a*i«*lt^ 

5 2/4 3-f ;w*tt4 2<DS»14KJ; 
0, ^^4WS* J ?-2 4C0HBBBBtC«»3ftSfc«>. 
W/cft«)ttaSlB4 a , 4 a 2 4 (DSIESPJCEJS 
3ft, IS^T-2 4 4^i/4t<Dffilifctf«fcft4. 

[OO36]04(t *lfe?a©IIJfi(DJKS8 1 ttffi£«Mj 

05(1 ft 

#)& e 40 

[ o o 3 7 ] m<P l K»fleN-r» 0 . MNM0M l tt. A 

*m 2im^$an 4i#h-^ 3 >^- 1 3*^lt 

a*S3ftr«RJE3ft4 a SWfcftU <DA#tt 1 2fflKc«U}£ 
HI ltfflSISStK HMNl 4M«cBml/Cck46KflMi 

«aL*sstiTc*a. anifiiiiicctthJi/^H2>if i 
j e-*2©iEi«K**sfjta-rs 0 

5, SW*-A3 1 4^*-A*^-^3 2<L£{g*. 50 
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3 «a«r &^ 7^f?y> ^> * ^> * 

1 0«C*9ttW6ti. j e-*2©aAHT»6EI(ETtt 

2 3 a©— ffl<D«S8Ml til^Mi 1 4<D*M>4ifcfcTS J: 
5CCffiH3ft5'5*-A3 ld>— *©*W|JCCil(S3ftr 

t**. -)^A3 i cDtftspoctJ^cc. m^wi4<D*ra 
[oo39] &±umutcm$b^y~Ar7 »;>y^a 

11 &Jr£l£l l36*-^«cEHE-rici«:J:^rgaftl6 

5#A*I* 1 2RVHWJHI 1 4 0iK*«^C!)fiWEtt 

ia»*^3 l^etstvc 3 1« 

L/, f )^-A3 1 CDlnl$E«:f¥or^4--A^^-;U3 2 
^KT^CitcJrO. lsie*^ii*UTai*«l 4tc 
££3 ft* ffl**lll 4*6l6K«*^HW6ttl lOErti 
*filiBI*rt«:, **3ftfe|5|K**«e»3ftaJ:5tc 
t»ifc3ftTt>& 8 

[0 0 4 0 ] C<Dt%. 2 0CDftJ»ifflS|J4 a, 4a^ 
^> 4 (DiSffi^SSijfe-T- 2 4 ©«i#rajor>}iH6IHC** flt?L 6 
ftrte*} , SJttffifflU a. 4 a #886^-2 4<DSBfl8IHc 
«M-r^CitcJ;t), ^^4tc|pHK*-^>h*^D 
5Ci«±?tli/c«i), SSiftT-2 4 4?'^4 iCDS 
JtttfSSU ^^4<DJ8Ki41sa-rsci*sr#6„ 

[0 04 1] ^«WBff»4 b*RW. SWT 2 4 

iflOSU*ffi» (SM98R4 a. 4 aOitlfll) 
ftiSli/cti^cfc O/hS l^7->4 C 4CC J: 0 , 

!SiJS J ?-2 4©SffiSPi<DMfrC^i;*S»!*^3 < T'^ 
ite«>, ««*«:J:ft^s/4©»«tlB«J-4ci3W 

[0 04 2] C©J:5tC^^40»«l*«fi«3ft*C 

3&*»*-r ^ c t , &mcmt\mmfoc «t r *«»3&j » 

[0043] y^isAkz, *m%m%$4 btfvm 
r-^^c^cccto, eft-rsccts^risiiiffigM a. 4 

a**ffi»4*W/e«). ffi«L//c»^^S/4 0»*J»jj6T- 

2 4 comm^inm u r ffits# wa^-c * o r 4> 
mmmmm u r c » & c » jssw 4 «)*r 4 c 4 *sr 

^^4 4ISs6^2 4i*sa«WCc|ft«3ftr*- 
[0044]H6U, *^H^OHSfe©m^ 1 ^5^:- 

ZRtftitxcD* - $ 47S*r y 7 ^ r * s „ 

CD^Sb, (b) J«£*(D*— 5r C0««E©*«|*^ U . M 

«i«o#fa (ms) , tftttttrnifiogiMi (A/di 

v. ) -C*i. 
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[0 04 5] B 64Xg*fe& % #*9J©Htt<WB« l K 

[0 04 6] *4o\ ±a©S6»©JB«r»#«i*iBW*« 
[0 04 7] UttO^tt 2 . B7tt, 

K*-*2te/Bt>6ttri,»£:/7 ^R^ofctAl&i ffi0 , 

[0 04 8] y^S/5tt, ttBK3o<D3M£MB8|S5 
b, 5b. 5 b*tt^Jfc(»*.T*jO. «&&M(Bff5 b 
WVj»r*S. f&M£MB8R5 b. 5 b. 5b£l$<S» 

iB«ffi«ss*s* 2 4 ©jaffigpccffiwr 4 4 -)<ommmn 

5 a. 5 a. gaSMffiSP 5 a . 5 a. -<D 20 

ncc^HKMBffi 5b. 5b. 5 b lifffi^" 
[0 04 9] yr>5^C^t|^ 4o©8$4BSP5 
a. 5a, -*Sfi«-f 2 4<DJHffiaB*C»J|*-J-SC4{Cj: 
0, RSMfflNP5a. 5 a. - L, r ^5 ^5 tc 

1-2 At y'Jis 5 t<Offl&ifi73 >4 *flH>fcJ*£J: 0 
[0 0 5 0] «±gftqHL//cHife©fl5S 1 Xtt2CMHft'< 
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[03] *awo^Jfi^)8ncffis^-^tcfflii6n 
[14] &§m<Dmi&<Djtmi «c«*«fc^7-^^7 

[0 5] 1 tC«4«tt^^-^^T 

»; > *»BtC/fl t > <E> ftT I > £ frJMSO'^ - * 
ltfiS«ft-J\ ««M<c&BttlKBBr*&. 

[n 6 ] xftwomi&o&m 1 

[07] **W^»©»«2«:»S*-*<0tt*lSl© 
[08] *«^<D*JtC!>«jBt2CC«*-=e-drtcfflCi6tl 

r 1 > £ >r 7 s^smj© i&^mmm v & z> . 

[010] f»©*-*©#*ft©»fnnB't?**. 
[011] ^<o^-^(icm^hHx^^^^^m<o 

[012] mto*~2icmi>%Hxi,>zy7*s%m<D 

tt«BT**. 

1 MUM 

2 ^e-£ 
2 3 BK? 

2 3a BI&T-H 
2 4 SltfH 1 

2 4a Si*-?)* 

3 irMMffi 

4 ^5-> 

4 a titmam 

4 b #&MBtf 

4 1 7?*s*)l>? 

4 2 za-OUfcfcfa 
5 

5 a &/S*®§P 

5 b mssmm 
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